computed tomographic (CT) scans of 45 schizophrenic patients and 57 normal controls was carried out using a semiautomated computerized approach. The sizes of all cerebrospinal fluid spaces measured were significantly related to age in the control population. An included the anterior horns of the lateral ventricles, the third ventricle, and the quadrigeminal cistern and was below the posterior horns of the lateral ventricles. The index section and the next six sections superior to it were used for data analysis (Fig  1) . Each section was divided empirically by area into a medial 55% segment and a peripheral 45% segment. This division generally separated the ventricles and the centrum semiovale from the cortex. Using this division, the following regions of interest were defined: lateral ventricles-the percent fluid in the inner 55% of the first five sections beginning with the index section (Fig 1,  sections 1 through 5) ; and vertex sulci-the percent fluid in the outer 45% of the sixth section above the index section (Fig 1,   section 7 ).
Each CT section was also divided by area into four quarters of equal area, anterior to posterior (Fig 1) . The lines dividing quarters were drawn by the computer to be perpendicular to a regression line drawn from five points chosen to define the midline of each section. Using these quarters and the inner and outer areas, the following regions were defined with reference to the index section: sylvian fissures-the fluid pixels in the outer segments of the second quarter summed over the first two sections and divided by the area of the two quarters (Fig 1, sections 1 and 2, quarter II); frontal sulci-the fluid pixels in the outer segments of the first (most anterior) quarter summed over the first five sections and divided by the area of the five quarters (Fig 1,  sections 1 through 4, quarter I) ; parieto-occipital sulci-the fluid pixels in the outer segments of the fourth (most posterior) quarter summed over the fifth and sixth sections and divided by the area of the two quarters (Fig 1, sections 5 and 6, quarter IV); anterior vertex sulci-the fluid pixels in the outer segments of the first and second quarters of the seventh section divided by the area of the two quarters (Fig 1, section 7 , quarters I and II); and posterior vertex sulci-the fluid pixels in the outer segments of the third and fourth quarters of the seventh section divided by the area of the two quarters (Fig 1, section 7 , quarters III and IV).
A measure of the third ventricle was also developed. The (Fig 1, sections 1 and 2 ). These third ventricular areas were summated and divided by the sum of the areas of both sections to give the third ventricular measure.
Computerized measurements of the third ventricle done by the trained rater and one of us (R.B.Z.) were highly correlated (r = .97, Pearson product-moment correlation). To 
CT Measures In Chronic Cohort
The mean scores for this group of patients are listed in Table  2 . They did not differ significantly from the larger group of schizophrenic patients on any of the CT measures. They also did not differ significantly from the control population on any of the CT measures. The magnitudes of the effect size (ie, the mean z) for all CT measures except the vertex sulcal measure were greater than those of the larger schizophrenic sample. This result was strongly influenced by one patient whose CT measures, with the exception of the vertex sulcal measure, were much larger than normal (Fig 2) .
COMMENT
The results of the analysis of CT scans from 45 Work by Doran et al44 has suggested that there was evidence of specific frontal atrophy on CT in schizophrenic patients. Our work supports the finding of frontal sulcal enlargement. However, we have also found evidence of significant sulcal enlargement in the temporal and occipitoparietal areas. We did not find evidence of increased frontal atrophy relative to occipitoparietal atrophy but rather a trend in the opposite direction. In this respect, the current study does not support the notion of relative structural hypofrontality in schizophrenic patients.
One still needs to account for the observation that many symptoms of schizophrenia have similarities with "frontal lobe" symptoms. It is conceivable that even if the atrophie process is generalized, certain regions of the brain may be more vulnerable to the effects of this degree of tissue loss. Alternatively, it may be that the cortical changes are a secondary, generalized response to cellular changes in deeper brain structures and that the clinical symptoms cannot be correlated with these secondary changes.
The differences in CT measures between the larger sample of schizophrenic patients and controls achieved statistical significance for all measures used. In the case of the smaller, more chronically ill sample, no statistically significant differences from controls were achieved, even though on all measures, except the vertex sulcal measure, this group had larger mean scores than the larger sample. This was likely greatly influenced by the contribution of one outlier whose CT measures, other than the vertex sulcal measure, were all beyond the second SD of normal. In the case of the vertex sulci, however, four of the eight chronically ill patients had sulci that were more than 2 SDs larger than the control mean. This is consistent with our finding of more striking sulcal changes than ventricular changes in the larger patient group. The tendency to have enlarged ventricles and sulci is comparable for the more chronically ill sample; the failure to achieve statistically significant differences for these measures 
